Four new triterpene glycosides: one cycloartane-type glycoside and three azukisapogenol glycosides were isolated together with one known oleanene bisdesmoside from the Mongolian natural medicine, Oxytropis myriophylla.
The whole plant of Oxytropis myriophylla (PALL.) DC. (Leguminosae) is an important Mongolian medicine and its antifebrile, detoxication and hemostatic properties have been used in the treatment of rubella and influenza, applied to swelling and throat pain, and various bleeding owing to poor blood circulation.
In our search for bioactive substances among leguminous plants, 1, 2) we have studied the constituents of the title plant. Whole plants collected in a suburb of Hailar City were extracted with MeOH. The methanolic extract was separated and purified with the aid of various column chromatographies to provide five new triterpene glycosides, referred to as myriosides A-D (1-4, respectively), together with pericarsaponin Pk. 3, 4) This paper deals with their chemical structures.
Myrioside A (1) was obtained as an amorphous powder showing [a] D Ϫ10.1°(MeOH). The positive FAB-MS exhibited a peak at m/z 941 due to [MϩNa] ϩ and the high-resolution (HR) positive FAB-MS gave a quasimolecular ion at m/z 941.5078 (Calcd for C 46 13 C-NMR showed 46 carbon signals in total, and measurement of heteronuclear multiple bond connectivity (HMBC) led to the assignment of five hydroxy groups at C-1, -3, -7, -24 and -25 as shown in Fig. 1 . The aglycone moiety of 1 was deduced to be identical with that reported in a saponin obtained from Astragalus oleifobius 5) by comparing their 13 C-NMR spectra, and was substantiated by measurement of proton-proton chemical shift correlation spectroscopy (   1   H-1 H COSY), heteromolecular multiple quantum coherence (HMQC) and HMBC (Fig. 1) . Acid hydrolysis of 1 provided D-apiose, D-xylose and D-glucose by gas-liquid chromatography (GLC), 6) and inspection of the 13 )], respectively, also supported the above sugar structure deduced from the 13 C-NMR spectrum. The respective sugar anomeric configurations were decided based on the J values of their anomeric protons and chemical shifts on the 13 C-NMR spectra. 7) Consequently, the structure of 1 was determined to be 25
Myrioside B (2) was obtained as an amorphous powder 13 C-signals which arose from the sapogenol were identical with those except that of C-3 of the sapogenol, azukisapogenol, reported for the constituents in Phaseolus azuki. 8, 9) The structure of the sapogenol was verified by 2D NMR techniques. Moreover, the H-1 (d, Jϭ7.3 Hz at d 4.98) of glucuronic acid correlated with the C-3 (d 88.9) of the aglycone in the HMBC. Therefore, it was shown that the glucuronic acid linked to C-3-OH. Pericarsaponin Pk (5), 3, 4) obtained as an amorphous powder, showed [a] D ϩ16.2°(MeOH) and a quasimolecular peak at m/z 1244 due to [MϩNa] ϩ in the positive FAB-MS, and was identified by 1 H-, 13 C-NMR and HMBC spectra.
Experimental General Procedures
Optical rotations were determined on a JASCO DIP-1000 polarimeter (lϭ0.5). FAB-MS were obtained in a glycerol matrix in the positive ion mode using a JEOL SX102A mass spectrometer. NMR spectra were measured in pyridine-d 5 Extraction and Isolation The collected plants were ground to powder (412.62 g), and hot MeOH provided an extract (35.33 g) after evaporation. The MeOH extract was partitioned between hexane and 80% MeOH, and the lower phase was taken up and evaporated to give a residue (19.07 g), which was then subjected to Diaion HP-20P to remove the sugar part eluting first with water and then with MeOH. The MeOH portion (6.68 g) was then applied to Toyo Pearl to collect a saponin fraction (3.47 g) by eluting with MeOH. The saponin fraction (3.47 g) was subjected to silica gel column chromatography with CHCl 3 -MeOH-waterϭ7 : 3 : 0.5 to give six fractions (Fr. 1-6). Fraction 1 (600.4 mg) was further chromatographed on silica C-1-30, respectively) .
D,L-Determination of Sugar Components for 1-4 A small amount of of 1 (3 mg) in MeOH (0.5 ml) was heated in 2 M HCl/H 2 O at 90°C for 3 h. The hydrolysate was subjected to MCI gel CHP 20P and Amberlite IRA-400 to give a sugar fraction. This fraction was dissolved in pyridine (0.1 ml), then the solution was added to a pyridine solution (0.2 ml) of L-cystein methyl ester hydrochloride (0.1 mol/l) and heated at 80°C for 1 h. The solvent was evaporated under a N 2 stream and dried in vacuo with heating. The remaining syrup was trimethylsilylated with trimethylimidazole (0.1 ml) at 60°C for 1 h. After the addition of hexane and H 2 O, the hexane layer was taken out and checked by GC. A respective solution of 2-4 (3 mg each) in MeOH (0.5 ml) was methylated with (trimethylsilyl)CH 2 N 2 (2.0 M solution in hexane, 0.5 ml). To a solution of the methylated samples of 2-4 was added NaBH 4 , and mixture was kept at room temperature for 30 min. The reaction mixture was worked up with MCI gel CHP 20P. The MeOH eluate was evaporated and heated in 2 M HCl/H 2 O at 90°C for 3 h. Each sugar fraction was trimethylsilylated in accordance with the above method and analyzed by GC. The reaction times of peaks coincided with those of D-glucose (t R 9.59 min), D-xylose (t R 5.33 min) and D-apiose (t R 8.14 min).
Myrioside B (2) 
